A significant outbreak of H5N8 avian influenza began in early 2014 in Korea. H5N8 is a highly pathogenic avian influenza that is often fatal to chickens and other domestic poultry but which can be asymptomatic in ducks. The virus was also found in migratory birds in Europe and more recently in North America. This is the first time that an H5N8 outbreak has spread so widely and persisted for so long. Previous outbreaks have usually been short and geographically localised. In this study I present a phylogenetic analysis of all of the H5 hemagglutinin and N8 neuraminidase sequences to show that each of the H5N8 outbreaks has resulted from a different re-assortment event and that there have been at least 7 distinct origins of the viral sub-type since it was first characterised in a Turkey in Ireland in 
135 hemagglutinins in ducks from Jiangxi and Vietnam. This is consistent with the re-assortment 136 having occurred in Vietnamese wild ducks between the H5N1 and H3N8 subtypes.
137
138 The California 2014 re-assortment is also unambiguous. Almost all of the sequences in the 139 hemagglutinin cluster are of the H5N5 subtype from mallards in California (figure 8). The 140 neuraminidase cluster is similarly almost homogeneous for H3N8 sequences also from mallard in 141 California and so it seems clear that the re-assortment took place in Californian wild ducks that 142 then spread the virus to quail. 143 144 In the past H5N8 outbreaks have been short lived and localised, but in the recent outbreak the 145 subtype has persisted through two breeding seasons and spread over three continents (figures 9 146 and 10). This new outbreak contains the Guangdong H5 hemagglutinin that has become the 147 predominant form of the H5 hemagglutinin in China. While the current outbreak came to 148 prominence in Korea there were earlier cases in China. The tree structure shows the presence of 149 at least two distinct lineages. One lineage probably originated around Jiangsu in 2010 from a 150 possible reassortment of H5N1 and H3N8 . This has been named the Gochang 151 lineage after the region in Korea where the most recent sequence was detected (Jeong et al. 152 2014) . This lineage forms a distinctive cluster at the base of both the neuraminidase and 153 hemagglutinin trees containing the current outbreak. The Shandong 2013 neuraminidase 154 sequence is particularly distinct to other members of this lineage and it is also breaks off the 155 hemagglutinin tree for the Gochang lineage close to the origin. 157 A second Korean lineage has been named the Buan lineage ) from the Buan 158 region of Korea where it was isolated. From the hemagglutinin tree this lineage appears to be 159 splitting into two sub-lineages in Korea and a third in North America. However from the 160 neuraminidase tree the picture is more complex and it is not clear that there are sub-lineages as it 161 has a nested structure. The presence of sub-clades or sub-lineages has also been proposed in 162 recent work by Hill et al. in a study that combines ecological data with the phylogenetic data 163 (Hill et al. 2015) . They propose that the lineages are dependent on geographical location, but 164 they only used the H5 hemagglutinin in the analysis.
165
166 The North American sequences do form a distinct sub-clade in both of the trees, although there 167 are only a small number of N8 neuraminidase sequences. There is also some evidence that 168 branch lengths are getting longer within this group, indicating more sequence variation. This is 169 interesting as there has been a reassortment in North America to produce a new H5N2 virus, 170 which contains the Jiangsu H5 lineage hemagglutinin. It is possible that this hemagglutinin might 171 undergo further re-assortment allowing the Guangdong H5 hemagglutinin to displace the 172 existing US H5 hemagglutinin in other influenza subtypes (Verhagen et al. 2015 
